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Motivation and objectives 
(www.cnn.com) 
(Bedka, pers. comm.) 
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Motivation and objectives 
model skill? impact? 
(Lake Kivu) 
future climate change? 
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CCLM² model setup 
CCLM 0.44° 
CORDEX Africa 
CCLM² 0.0625° 
“CTL” (1999-2008) 
COSMO-CLM 4.8 
(CORDEX-Africa set-up) 
FLake CLM 3.5 
NO   “HIST 81 10“RCP8.5  207 1
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How well does our model perform? 
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Evaluation: lake temperature 
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COSMO-CLM 4.8 
FLake CLM 3.5 
Wim Thiery – 02/03/2015, Offenbach  Lake-climate interactions in East-Africa 
Evaluation: SEB and clouds 
COSMO-CLM 4.8 
FLake CLM 3.5 
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Impact on the regional climate? 
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AGL impact on the mean climate 
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Cross section 
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Dynamical response: daytime 
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Dynamical response: night-time 
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Change in convective mass flux density at 
cloud base height 
[kg m-2 s-1] 
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What happens to precipitation over 
Lake Victoria under global warming? 
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Precipitation under climate change 
Domain: - 7.95 % 
AGL : -7.46 % 
 
IPCC AR5 (EAF, 14SM-36): + 11% 
                                          (-11% - +34%) 
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[mm yr-1] [mm yr-1] 
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Quantile change: night-time lake precip (LV) 
“extremes become more extreme” amplified over LV 
1. robust? 
2. why? 
RCP8.5 - HIST (night) 
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1. Our simulations are robust 
CCLM² (lake, night) CORDEX ensemble (lake, 24h) 
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Clausius-Clapeyron scaling 
CORDEX ensemble (FLake members only) 
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EAGLES Field campaign Thank you for your attention  
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Conclusions 
• Mean climate 
– CCLM² 0.0625° simulation outperforms state-of-the art reanalysis and 
RCM simulation. 
– AGL exert profound influence on near-surface temperature and 
precipitation… 
– … through its impact on the SEB and mesoscale circulation 
 
 
• Extremes and climate change 
– LV extremes will become more intense under global warming 
– this result is robust and more pronounced compared to surrounding land 
– reduced divergence is hypothesized as the main cause for triggering 
extremes 
– future decrease of this gradient is possibly the cause for more intense 
extremes 
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Lake breeze 
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Land breeze 
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Evaluation: precipitation 
COSMO-CLM 4.8 
FLake CLM 3.5 
Wim Thiery – 02/03/2015, Offenbach  Lake-climate interactions in East-Africa 
Evaluation: precipitation 
COSMO-CLM 4.8 
FLake CLM 3.5 
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Evaluation: precipitation 
COSMO-CLM 4.8 
FLake CLM 3.5 
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Evaluation: precipitation 
COSMO-CLM 4.8 
FLake CLM 3.5 
CTL ERA-Interim CORDEX 
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Added value of our simulations 
“CTL” “NOL” 
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AGL impact on the diurnal cycle 
precipitation T2m LHF 
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SEB decomposition 
(Akkermans, Thiery & van Lipzig, JC 2014) 
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SEB decomposition: day-night contrast  
Lake pixels 
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SEB decomposition 
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Climate change: temperature [K] 
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Domain: + 4.16°C 
AGL : + 3.74°C 
 
IPCC AR5 : + 4.0°C 
 (+2.4°C - +5.6°C) 
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FLake 
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Less happening during over land 
CORDEX ensemble (land, 24h) CCLM² (land, day) 
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“Lake breeze strength” 
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Temperature gradient, now and in the future 
CCLM² (daytime temperature contrast  
binned from night-time lake precipitation) 
